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Abstract

Limited understanding exists regarding the association between extreme weather events and risk of Campylobacteriosis, particularly for communities in coastal regions. We
linked laboratory culture-confirmed cases of Campylobacteriosis for Maryland (2002-2012) with extreme temperature and precipitation events calculated using a 30-year
baseline (1960-1989). We employed multivariate negative binomial regression utilizing generalized estimation equations to investigate the associations between
Campylobacteriosis and extreme weather events. A one-unit increase in extreme precipitation event was associated with a 5% increase in risk of Campylobacteriosis in the
Eastern Shore region (IRR 1.05, 95% CI: 1.02, 1.09). The increase in risk associated with extreme precipitation was particularly higher during the El Nifo period (IRR 1.10, 95% Cl:
1.06, 1.13). Our data suggests that Campylobacteriosis is associated with extreme precipitation events in Maryland, with higher risk in the coastal region and during El Nino
periods. Extreme precipitation related flooding in coastal areas could bring water contaminated with bacterial pathogens (originating from point sources such as municipal
wastewater treatment plants and animal feeding operations) into close proximity with individuals, where frequency of contact (via swimming or recreation) may be higher.
Increased risk associated with the El Nino period could be related to the more intense precipitation events during this time period.

Introduction

Results

safety operations

upon the risk of campylobacteriosis

« 27d most common cause of food and waterborne disease (behind
salmonella) with 1.3 million people affected annually in the U.S.

« Estimated negative impact to the U.S. economy is $6.9 billion (e.g.
medical care, quality of life, productivity loss, etc...)

* Incidence rates continue to rise despite interventions focused upon food
» Climatic factors (i.e., extreme temperature and precipitation events) may
impact a pathogen’s ability to develop and its routes of transmission

* United Nations International Panel on Climate Change projects extreme
weather events to increase In intensity, frequency, and duration

* Limited understanding of the impact that extreme weather events have
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Table 1. Campylobacteriosis Case Demographic and Regional Characteristics for
Maryland, 2002-2012

Cases - No. (%)

Maryland Counties Segmented by Region
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Characteristic (n = 2385) (n = 1893) (n = 526) (n =4804)
Gender
e P e e PR ey s3ss T S TS
o TR C) s TRRES R SRR e ERE
Lonknown 3O L 7003) L 1002) ] 11002)
Age at hospital admission
[median (interquartile 39 (22-54) 36 (18-53) 38 (17-55) 38 (20-53)
RO L NG ) WU S S——
Age Group
......... 7/ AW 1) M o 'y B S TR h B
......... gl g g g s
e TR BTN $i5 6T iR (66
......... g ———— g e e g s g
......... ¥ Rt S B T S K Py
Raca Bilhnicily T e
Non-Hispanic White 1365 (57) 707 (37) 354 (67) 2426 (51)
......... N G M Mt BT R BT
THispanic LS ey T )
Other 81 (3) 57 (3) 5(1) 143 (3)
T TR a1 O A R 1% ey R
T R [
......... i e e L
B PR R L) J s DRG0t R 1173671 R 55T (507
e EE 10 s TR o) e SRR (588 415
LoAuumn o e299.23) 13030 L 12123)  L1113.23)
ENSO Period
e R Py i e sl 53 US
NI 230 23) 1 47225) | 12324) 1154 (24)
La Nifia 549 (23) 397 (21) 119 (23) 1065 (22)
B e B R
T R 557 Ty WP Cr i figCoimisetasseagy
G e Ga e G T T BT T 35 G
......... G g g g e g g
......... Gl s i b g b s e T e

"Percentages may not add to 100% due to rounding.

“These counties did not have any case data that was classified in the specified quartile. "Quartile 1
values were 4.4 to 6.64%, Quartile 2 values ranged from 6.65 to 8.59%, Quartile 3 ranged from

8.6 to 12.92%, and Quartile 4 ranged from 12.93 to 23.4%. “Seasons were Winter (December-
February), Spring (March-May), Summer (June-August), and Autumn (September-November).
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Data

* Maryland Foodborne
surveillance network
(2002-2012)

Approach

« Case data linked with
location and calendar
day specific extreme
temperature and
precipitation events
calculated using a 30-
year baseline (1960-
1989)

 Extreme temperature

and precipitation events

determined based upon
90t percentile
threshold

Statistical Analysis

* Negative binomial
regression utilizing
generalized estimation
equations was used to
Investigate the
associlations between
campylobacteriosis and
extreme weather
events

Frequency of Extreme Events & Campylobacterosis Incidence Rate

Overall Extreme Event Counts and Case Rate by Region from 2002 to 2012
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Stratified Analysis: Incident Rate Ratios (95% CI) for Extreme
Precipitation (EPT,,) and Extreme Temperature (ETT,,) Events
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Summary & Implications

Summary

« Eastern shore and Water Inland counties found to have increased risk
of 5% and 2% with extreme precipitation events, respectively

* Association between extreme precipitation and Campylobacteriosis
was particularly high during El Nino periods

* No association found with extreme temperature events

Direction of Future Research

» Risk analysis can be integrated into future disease burden projections

 Communities developing adaptation strategies to climate change need
to be informed of potential risks associated with extreme weather
events and Campylobacteriosis
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